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(54) DEVICE STRUCTURE FOR IONTOPHORESIS 

(57) It is the object of the present invention to pro- 
vide an iontophoresis device structure which has excel- 
lent contouring ability at its site ol attachment, has very 
high safety, is of high quality with high product yields, 
and can be produced with fewer production steps to 
improve working efficiency and increase productivity to 
allow mass production at low cost. 

The iontophoresis device structure of the present 
invention has a construction provided with a cup- 
shaped support including a concave part, at least one 
electrification hole formed in the concave part, an elec- 
trode layer laid on the flat part of the rim of the concave 
part and an electrolyte layer or drug-holding layer fitted 
into the concave part. 
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Description 
Technical Field 

[0001 ] The present invention relates to an iontophore- s 
sis device structure used for transdermal or transmu- 
cosal drug administration. 

Background Art 

10 

[0002] Much active research in recent years has been 
devoted to preparations for transdermal or transmu- 
cosal administration, because of the advantages of 
absorption of drugs through the skin or mucous mem- 
branes of mammals, particularly humans, as compared is 
with oral administration, from the viewpoint of easier 
administration, maintenance of blood levels and the 
ability to avoid side effects of drugs in the alimentary 
tract. Iontophoresis is one area which has received 
much attention as an effective method for local adminis- 20 
tration which accelerates absorption of drugs through 
the skin or mucous membranes. 
[0003] Iontophoresis is a type of method for accelerat- 
ing physical absorption of drugs whereby a voltage is 
applied to the skin or mucous membrane to induce elec- 25 
trical migration of the drug, for administration of the drug 
through the skin or mucous membrane. 
[0004] Iontophoresis apparatuses consist largely of a 
power source apparatus which generates a current, and 
an iontophoresis device structure which includes an 30 
electrode layer for attachment to the skin or mucous 
membrane. Normally, an iontophoresis device structure 
is separated into a donor electrode which includes the 
drug, and a reference electrode. The iontophoresis 
which delivers the drug through the skin or mucous 35 
membrane is accomplished by forming a single electri- 
cal circuit with the power source, the iontophoresis 
device structure and the body and running a current 
through this circuit for electrical driving. 
[0005] Connection between the electrode layer of the 40 
iontophoresis device structure and the power source is 
achieved using a snap-type protruding terminal such as 
disclosed in Japanese Laid-open Patent Publication No. 
504343 of 1991 or Japanese Laid-open Patent Publica- 
tion No. 196644 of 1996. 45 
[0006] A conventional iontophoresis device structure 
will now be explained with reference to the attached 
drawings. 

[0007] Fig. 7 is a cross-sectional schematic view of a 
conventional iontophoresis device structure, and Fig. 8 so 
is a cross-sectional schematic view of another conven- 
tional iontophoresis device structure. 
[0008] Here, 20 is the conventional iontophoresis 
device structure, 21 is a support formed into a cup 
shape, 22 is an electrolyte layer fitted into the concave 55 
part of the support 21 , 23 and 24 are snap-type protrud- 
ing terminals, 25 is an electrode layer electrically con- 
nected to the protruding terminal 24. and 26 is a 
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separator laminated in a freely releasable manner on 
the rim around the opening of the concave part of the 
support 21. 

[00031 The method of electrification for the above- 
mentioned iontophoresis device structure having this 
construction will now be explained. 
[001 0] In the structure illustrated in Fig. 7, the flat sec- 
tion under the protruding terminal 23 is contacted with 
the electrolyte layer 22 for use as the electrode layer, 
and the protruding part is connected with an external 
power source for electrification. 

[001 1 1 In the structure illustrated in Fig. 8,' the bottom 
surface of the protruding terminal 24 is contacted with a 
separately provided electrode layer 25 for electrical con- 
nection, and the protruding part is connected with an 
external electrode for electrification through the elec- 
trode layer 25 which has a wide area. 
[001 2] These conventional iontophoresis device struc- 
tures have had the following problems, however. Specif- 
ically, 

(1) An insertion hole must be formed for the pro- 
truding terminal in order to project its protruding 
part through the bottom of the concave part of the 
cup-shaped support and an anchoring ring called a 
collar must be fitted to anchor the protruding termi- 
nal, thus requiring more working steps and reduc- 
ing productivity, complicating mass production and 
raising costs. 

(2) Leakage of the electrolyte or solvent such as 
water in the electrolyte layer from the insertion hole 
impairs the quality and lowers product yields. 

(3) Because a non-flexible convex terminal is used 
as the snap-type protruding terminal, when the 
area of the underside of the terminal is widened to 
increase the contact between the convex terminal 
and the electrolyte layer in the case of the structure 
shown in Fig. 7, the contouring is poorer upon 
attachment to the body, while conversely if the 
underside of the terminal is reduced, a current flows 
directly under the lower end of the terminal, result- 
ing in greater danger of electrical irritation to the 
body and lower safety. 

(4) When a separate electrode layer is provided as 
shown in Fig. 8. it is necessary to carry out an inte- 
grating step for the more complex convex terminal 
as well as for the electrode layer, and thus working 
efficiency is reduced, productivity is impeded, and 
costs are increased. 

(5) Although some structures employ silver or silver 
chloride in an ABS resin as the material for the con- 
vex terminal, and other structures have nickel plat- 
ings on zinc, when ABS resins are used the 
terminal must be formed to a prescribed thickness 
to provide strength for the convex terminal, and 
hence there is a limit to how thin the thickness of 
the tower end of the terminal can be made. Also, 
structures wherein zinc is covered with a nickel plat- 
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tng, etc.. have the problem of elution of the zinc or 
nickel, etc.. by the electrolyte reaction upon electri- 
fication, so that the safety is poorer. 

(6) When the protruding terminal is connected with 
the external power source, excessive pressure on s 
the protruding terminal may break the iontophoresis 
device structure and cause leakage of its contents, 
such as the electrolyte layer 

(7) Because the rim of the protruding terminal is 
round, the connector is prone to detachment during 10 
electrification by the external power source. 

[0013] The present invention overcomes these prob- 
lems by providing an iontophoresis device structure 
which has excellent contouring ability at its site of 15 
attachment, has very high safety, is of high quality with 
high product yields, and can be produced with fewer 
production steps to improve working efficiency and 
increase productivity to allow mass production at low 
cost. 20 

Disclosure of the Invention 

[0014] In order to achieve the object stated above, the 
present invention has the following construction. 25 
[001 5] The iontophoresis device structure according 
to claim 1 of the invention has a construction provided 
with a cup-shaped support including a concave part, at 
least one electrification hole formed in the concave part, 
an electrode layer formed on the flat part of the rim of 30 
the concave part, and an electrolyte layer fitted into the 
concave part. 

[0016] Since the electrode layer is anchored on the 
outside of the flat part of the rim around the concave 
part of the support in this construction, its production is 35 
more simple allowing notable improvement in working 
efficiency, increasing productivity and lowering the cost 
In addition, the adhesion between the flat part of the rim 
and the electrode layer around the concave part can be 
markedly increased, to help prevent leakage of the sol- *o 
vent of the electrolyte layer, etc. 
[001 7] Here, the support serves to hold the electrolyte 
layer, and it may be any material with excellent workabil- 
ity, flexibility and suitable shape retention and water 
retention; as examples there may be mentioned chlorin- 45 
ated resins such as vinylkJene chloride and vinyl chlo- 
ride polymers, as well as olefin-based, ester-based, 
styrene-based, acrylic-based, aide-based, oxymethyl- 
ene-based, phenylene sutfide-based, amidoimide- 
based, acrylonitrile-based, etherketone. ethersurfone, so 
sulfone, etherimide, butadiene and isoprene high 
molecular polymers or their copolymers, though there is 
no restriction to these and it is only necessary that the 
material have the effect mentioned above. Materials 
which have been formed into films and worked, or 55 
molded products, may be used. The thickness is not 
particularly restricted, but a thickness of 5-250 urn is 
preferred for superior shape retention and flexibility. 




986 A1 4 

[001 8] The electrolyte layer is a conductive layer con- 
taining an electrolyte which supplies the body with a 
current from the power source when directly contacted 
with human skin or a mucous membrane, and it is pre- 
ferred to use a nonwcven fabric impregnated with an 
electrolyte solution, or an electrolyte solution which has 
been gelled with a polysaccharide such as agar or 
gelled using a synthetic polymer. 
[001 9] The iontophoresis device structure according 
to claim 2 of the invention has the construction of claim 
1 wherein the electrode layer is provided with an elec- 
trode layer base formed of a film or sheet of a thermo- 
plastic synthetic resin, and a conductive layer formed on 
one side of the electrode layer base. 
[0020] In this construction, the flexible electrode layer 
matches the soft support and can therefore follow the 
shape of the site of attachment. Also, since the elec- 
trode layer is made of an easily moldable synthetic 
resin, the number of production steps can be reduced to 
increase productivity. 

[0021] The electrode layer base is a base sheet with 
a conductive layer on the bottom side, and its shape is 
not limited to circular but may be elliptical, square or rec- 
tangular; the electrode terminal may likewise have any 
desired shape, and if necessary a connector-anchoring 
cavity may be formed in the terminal for more stable 
anchoring with the connector, etc. 
[0022] The material used for the electrode layer base 
may be the same material as the support It is preferred 
to use an identical synthetic resin as the support in 
order to allow intimate heat sealing. Different types of 
synthetic resins may also be used depending on the 
position and material of the conductive layer. 
[0023] Th e material used for the conductive layer may 
be metal foil, carbon foil or the like, but preferably a con- 
ductive ink paste is directly printed on a polymer sheet. 
As examples of such conductive ink paste materials 
there may be mentioned polarized electrode materials 
such as resin paints comprising mixtures of carbon 
powder or graphite powder, non-polarized materials 
such as sliver- or copper-based materials for the anode 
and resin materials comprising silver/silver chloride, 
copper/copper chloride mixtures for the cathode; how- 
ever, non-polarized materials which do not produce 
foaming under pH changes or electrolysis of water are 
particularly preferred for use. 

[0024] The iontophoresis device structure according 
to claim 3 of the invention has the construction of daim 
1 or 2 wherein the electrode layer is laid onto the flat 
part via an adhesive layer. 

[0025] According to this construction, the electrode 
layer may be anchored to the surface of the flat part by 
simple adhesion with an adhesive agent, and since it Is 
adhered on the outside of the support it is possible to 
prevent coating leakage of the adhesive agent and 
ensure anchorage of the electrode layer. Because the 
electrode layer and the cup-shaped support are thor- 
oughly bonded, leakage and escape of the contents can 
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be reliably prevented. The flexibility of the structure as a 
whole provides a better feel during use and makes it 
easier to design a line for mass production. 
[0026] The iontophoresis device structure according 
to daim 4 of the invention has the construction of daim 
3 wherein the adhesive agent of the adhesive layer is of 
one or more types from among acrylic-based, silicon- 
based or rubber-based pressure sensitive adhesive 
agents and heat sealing agents such as polyolefins or 
their esters. 

[0027] According to this construction, the adhesive 
agent used is one which is commonly used, such as a 
pressure-sensitive adhesive agent which is an acrylic- 
based agent with high adhesive strength, a silicon- 
based agent which is resistant to corrosion in gel con- 
tents or an inexpensive rubber-based agent, or a heat 
sealing agent made of a polyolefin or Hs ester. These 
may be appropriately selected depending on the size 
and the purpose of use of the iontophoresis device 
structure. The adhesive agent accomplishes thorough 
sealing between the electrode layer and the flat part of 
the support, for a tight sealing effect. 
[0028] When heat sealing is carried out for adhesion 
between the electrode layer and the cup, the heat seal- 
ing temperature will depend on the melting point of the 
aforementioned polymer film, but will generally be 100- 
250 °C, and preferably 120-200 °C. As the heat sealing 
temperature increases above 200 °C, cracks will tend to 
be produced in the electrode layer, while as it decreases 
below 120 °C more time will be required for the heat 
sealing, which will tend to lower working efficiency, and 
therefore neither extreme is preferred. 
[0029] The iontophoresis device structure according 
to daim 5 of the invention has the construction accord- 
ing to any one of claims 1 through 4, wherein the elec- 
trode layer has an electrification connecting member 
from the external power source, and the connecting 
member is a projection formed as a bulge from the rim 
of the electrode layer, or a recess formed parallel to the 
direction of height of the rim of the concave part of the 
support and the exposed part of the electrode layer 
which is exposed at the recess. 
[0030] According to this construction, connection with 
the external power source for administration of the prep- 
aration can be simplified because of the projection pro- 
vided. 

[0031] Here, the size of the projection or exposed 
elertrode layer as the conneding member may be a suf- 
ficient size or length to allow electrical connection with 
different types of connedors, and in order to prevent 
misconnedion with the connedor, a connedor latch 
with a thickened end may be provided. A connection 
hole for the connedor may also be opened in the projec- 
tion or exposed eledrode layer. 



Brief Description of the Drawings 
[0032] 

5 Fig. 1 is a plan view of an iontophoresis device 
strudure according to a first embodiment of the 
invention. 

Rg. 2 is a perspective view of the support of an ion- 
tophoresis device strudure according to the first 

10 embodiment of the invention. 

Rg. 3 is a perspedive view of the electrode layer of 
• the iontophoresis device structure according to the 
first embodiment of the invention. 
Rg. 4 is a cross-sectional view showing major parts 

is of the assembly of the iontophoresis device struc- 
ture according to the first embodiment of the inven- 
tion. 

Rg. 5 is a series of sketches showing the produc- 
tion steps for the iontophoresis device strudure 
20 according to the first embodiment of the invention. 
Rg. 6(a) is a perspective view of an iontophoresis 
device structure according to a second embodi- 
ment of the invention. 

Rg. 6(b) is a plan view of the iontophoresis device 
25 strudure according to the second embodiment of 
the invention. 

Rg. 6(c) is a plan view of the support of the ionto- 
phoresis device structure according to the second 
embodiment of the invention. 
so Rg. 7 is a cross-sedional schematic view of a con- 
ventional iontophoresis device structure. 
Rg. 8 is a cross-sedional schematic view of 
another conventional iontophoresis device struc- 
ture. 

35 

Best Mode for Carrying Out the Invention 

[0033] Embodiments of the present invention will now 
be explained with reference to the drawings. 

40 

(First embodiment) 

[0034] Rg. 1 is a plan view of an iontophoresis device 
structure according to the first embodiment of the inven- 
ts tion, Fig. 2 is a perspedive view of its support, Fig. 3 is 
a perspedive view of its electrode layer and Fig. 4 is a 
cross-sedional view showing major parts of its assem- 
bly. 

[003S] In Figs. 1 and 2, 1 is the iontophoresis device 
so structure according to this embodiment, 2 is the support 
formed into a cup shape from a thermoplastic resin 
such as polyethylene terephthalate. 3 is the electrode 
layer, 4 is the projection formed as a partial extension of 
the electrode layer 3, and 5 is an eledrification hole 
55 formed as a single opening in the bottom of the concave 
part of the support 2. In Fig. 3, the electrode layer 3 is 
formed of an electrode layer base 3a and a condudh/e 
layer 3b. the eledrode layer base 3a being formed of a 
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polyethylene terephthalate film and the conductive layer 
3b being formed by printing of conductive silver paste 
ink (product name: Achison ED6022 by Nihon Achison) 
on the surface of the electrode layer base 3a to a dry 
thickness of about 20 um. In Fig. 4, 6 is an electrolyte 
layer made of a gel or the like packed into the concave 
part of the support 2. 

[0036] The support 2 here is formed Into a circular 
shape, but it may also be elliptical or rectangular. Also, 
only one electrification hole 5 was formed in the support 
2, but 2 or more holes, or a mesh, may also be formed. 
[0037] A process for fabricating the iontophoresis 
device structure of this embodiment having the con- 
struction described above will now be explained with 
reference to the drawings. 

[0038] Fig. 5 is a series of sketches showing the pro- 
duction steps for the iontophoresis device structure of 
this embodiment 

[0039] In the drawings, 10 is an electrode layer base- 
forming material made of a polyethylene terephthalate 
or other thermoplastic synthetic resin film or sheet with 
a thickness of 100 urn, 11 is a conductive layer formed 
by printing of conductive silver paste ink (product name: 
Achison ED6022 by Nihon Achison) on the electrode 
layer base-forming material 10 to a dry thickness of 
about 20 \im, 12 is an adhesive layer made of a heat 
sealing agent or pressure sensitive adhesive agent 
applied around the rim of the conductive layer 11. and 
1 3 is the flat part of the support 2. 
[0040] The fabrication process involves first printing 
the silver paste ink on the electrode layer base-forming 
material 10 as shown in (a) to form the conductive layer 

1 1 (conductive layer-forming step), and then coating the 
rim of the conductive layer 1 1 with a heat sealing agent 
or pressure sensitive adhesive agent to about the same 
width as the flat part 1 3 of the support 2 as shown in (b), 
to make the adhesive layer 12 (adhesive layer-forming 
step). Next, the electrode layer base-forming material 
10 is cut out leaving the electrode layer 3 and a projec- 
tion 4 as shown in (c) (cutting step). The adhesive layer 

1 2 is then laid onto the flat part 1 3 of the separately 
formed support 2 as shown in (d) and heat sealed to 
obtain the iontophoresis device structure. 

(Second embodiment) 

[0041 ] Fig. 6(a) is a perspective view of an iontophore- 
sis device structure according to a second embodiment 
of the invention, Fig. 6(b) is a plan view thereof, and Fig. 
6(c) is a plan view of its support 
[0042] In the drawings, 1 a is the iontophoresis device 
structure of the second embodiment. 2a is the support 
3a is the electrode layer formed into a circle, 4a is the 
exposed electrode layer as one of the connecting mem- 
bers. 5a indicates electrification holes formed at 3 loca- 
tions on the flat part 13, and 14 is a recess formed 
parallel to the direction of height of the concave part of 
the support 2a. 



[0043] According to this embodiment, the recess 14 
under the exposed electrode layer 4a allows easier con- 
nection with a connector. An additional effect is that if a 
separator is sealed to the support after the electrolyte 
5 layer or other contents have been packed into the con- 
cave part sealing is thus facilitated since no protruding 
projection is present. 

Industrial Applicability 

10 

[0044] As explained above, the present invention 
makes it possible to realize an iontophoresis device 
structure which provides the following excellent effects. 

15 (a) Escape and leakage of the contents can be reli- 
ably prevented by simple attachment of the elec- 
trode layer to the cup-shaped support which holds 
the electrolyte, to obtain a very high quality ionto- 
phoresis device structure. 

20 (b) Because the entire structure is flexible, it easily 
follows the shape of the site of attachment so that 
it may be attached without causing discomfort, 
(c) Since very few production steps are necessary, 
mass production is possible at low cost. 

25 (d) The connecting member allows connection with 
a power source to be accomplished very easily and 
reliably. 

(e) Since no hard protruding terminal is present it is 
easy to house the structure during transport and 
30 storage. 



Claims 

1 . An iontophoresis device structure characterized by 
35 being provided with a cup-shaped support in eluding 

a concave part, at least one electrification hole 
formed in said concave part, an electrode layer laid 
on the fiat part of the rim of said concave part, and 
an electrolyte layer fitted into said concave part 

40 

2. An iontophoresis device structure according to 
claim 1 , characterized in that said electrode layer is 
provided with an electrode layer base formed of a 
film or sheet of a thermoplastic synthetic resin, and 

45 a conductive layer formed on one side of said elec- 
trode layer base. 

3. An iontophoresis device structure according to 
claim 1 or 2, characterized in that said electrode 

so layer is laid onto said flat part via an adhesive layer. 

4. An iontophoresis device structure according to 
claim 3, characterized in that the adhesive agent of 
said adhesive layer is of one or more types from 

55 among acrylic-based, silicon-based or rubber- 
based pressure sensitive adhesive agents and heat 
sealing agents such as polyotefins or their esters. 
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An iontophoresis device structure according to any 
one of claims 1 through 4. characterized in that said 
electrode layer has an electrification connecting 
member from the external power source, and said 
connecting member is a projection formed as a 
bulge from the rim of said electrode layer, or a 
recess formed parallel to the direction of height of 
the rim of said concave part of said support and the 
exposed part of said electrode layer which is 
exposed at said recess. 
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Fig. 5 (a) 



Fig. 5 (b) 



Fig. 5 (c) 



Fig. 5 (d) 



Fig. 5 (e) 
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Fig. 7 
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